[Recent advances of multiple sclerosis research in Japan].
Multiple sclerosis (MS) is rare in Asians, but selective and severe involvement of the optic nerve and spinal cord is characteristic when it does occur. Recent epidemiological studies have demonstrated an increase in the prevalence of MS in Japan. Moreover, while there are two distinct phenotypes of MS in Asians, opticospinal (OSMS) and conventional (CMS), it is important to determine if MS phenotypes in Japanese are presently undergoing change. Four nationwide surveys of MS have been conducted in Japan: 1972, 1982, 1989, and 2004. The most recent survey demonstrated: (1) a four-fold increase in the estimated number of clinically definite MS patients in 2003 (9.900; crude MS prevalence. 7.7/100.000) compared to the numbers in 1972; (2) a shift in the peak age at onset from the early 30s in 1989 to the early 20s in 2003; (3) a successive proportional decrease in optic-spinal involvement; (4) a significant north-south gradient for the CMS/OSMS ratio: (5) after dividing the mainland (30-45 degrees North) into northern and southern parts at 37 degrees N, northern-born northern-residents (northern patients) showed a significantly higher CMS/OSMS ratio and higher frequency of brain lesions fulfilling the Barkhof criteria (Barkhof brain lesions) than southern-born southern-residents; (6) among northern patients, the absolute numbers of CMS patients and those with Barkhof brain lesions rapidly increased with advancing birth year; (7) further classifications based on MRI findings demonstrated distinct demographic features with not only the CMS/OSMS phenotype but also the presence or absence of longitudinally extensive spinal cord lesions (LESCLs). In northern patients, the incidence of OSMS with LESCLs had decreased with advancing year of birth, while incidences of intermediate phenotypes, such as CMS with LESCLs and OSMS without LESCLs, had increased. Although phenotypic changes appeared to be mostly attributable to the increase in CMS patients with Barkhof brain lesions in younger northern populations, the emergence of such intermediate phenotypes may support the notion that CMS and OSMS represent opposite ends of a single spectrum of disease. These findings suggest that phenotype is drastically altered by environmental factors, such as latitude and "Westernization". The recent discovery of a specific IgG against neuromyelitis optica (NMO) suggests that NMO is a disease entity distinct from MS. NMO-IgG targeting aquaporin-4 (AQP4) is present in 30 to 60% of Japanese OSMS patients with LESCLs. MS patients with anti-AQP4 antibodies were not responsive to interferon beta-1b while those without anti-AQP4 antibody did respond. In CSF, IL-17, IFN-gamma, granulocyte-colony stimulating factor, and IL-8 were markedly upregulated in OSMS patients, irrespective of the presence or absence of the anti-AQP4 antibody. Pathological studies of autopsy specimens of OSMS patients disclose that there are two subtypes of OSMS, with or without showing a selective AQP4 loss; although both subtypes had severe necrotic spinal cord lesions. There are also OSMS cases showing both pathological patterns at different lesions. These findings indicate that both anti-AQP4 autoimmunity-related and -unrelated OSMS occur in Japanese. Th17/Th1 cells are involved in both conditions, while additional humoral factors also act in the former.